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Ultrastructural changes of myofibril in lizardfish (Saurida wanieso)
under heating condition of himodori kamaboko
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Ultrastructural changes of myofibril in lizardfish (Saurida wanieso) under heating
condition of himodori kamaboko

Kimiko Miyazaki' Riho Miyazaki’ Yao Wang' Min-Jie Cao® Satoshi Takeshita' Katsuya Hirasaka'
Katsuyasu Tachibana' Shigeto Taniyama'*

! Laboratory of Food Nutritional Science, Graduate School of Fisheries and Environmental Sciences,
Nagasaki University

% Department of Food Dietetics, Higashichikushi Junior College

3 College of Biological Engineering, Jimei University

[Key words: himodori, myofibril, ultrastructure, mung bean tripsin inhibitor (MBTI), E-64]

Abstract

Ultrastructural changes of myofibril (Mf) in lizardfish (Saurida wanieso) under the heating condition
of himodori kamaboko were observed; in the meantime, effects of protease inhibitor (Pl) addition on
himodori phenomenon were examined. Mf suspension was prepared from lizardfish, then heated at
40°C (Mf-40) and 50°C (Mf-50) for 30 min without Pl addition. Besides, Mung bean tripsin inhibitor
(MBTI: 56 pM) or cysteine PI (E-64: 10 uM) was added to Mf suspension before heating at 50°C for
30 min. Compare with Mf-40, decreased levels of myosin heavy chain (MHC), tropomyosin and low
molecular proteins (lower than actin) were observed in Mf-50 by SDS-PAGE and immunoblotting
(anti-MHC 1gG and anti-tropomyosin IgG). Fine ultrastructure was observed in Mf-40 by using
transmission electron microscope; however the filament structure of Mf, especially actin filament,
failed to be observed in Mf-50. In contrast to Pl additive-free Mf suspension, degradation of MHC and
tropomyosin were inhibited in part by MBTI and E-64 treatment. The electron density of | band in Mf
treated by Pl addition showed higher tendency then Pl additive-free Mf, and fine filament structure of
Mf was also maintained in part by MBTI treatment. These results suggest that tropomyosin may be
deeply related to the collapse of ultrastructure; moreover, Pl addition, especially MBTI, may have the
ability to suppress the protein degradation and collapse of structures under the heating condition of
himodori kamaboko.
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Ultrastructural changes of myofibril in lizardfish (Saurida wanieso) under heating condition of himodori kamaboko

Table 1. Inhibitory effect of MBTI and E-64 on protease activities in leached minced meat

of lizardfish

Protease Protease inhibitor  Final concentration(uM)  Relative activity (%)

Serine MBTI 0 100

5.6 72

56 24

Cysteine? E-64 0 100

1 5

10 1

1 Serine protease activity was determined by the addition of Boc-Phe-Ser-Arg-MCA to a final
concentration of 5 uM with or without MBTI. The activity was reacted at pH 8.0 and 55°C for 10 min.

2 Cysteine protease activity was determined by the addition of Z-Phe-Arg-MCA to a final
concentration of 2 uM with or without E-64. The activity was reacted at pH 5.5 and 37°C for 6 min.

T 7= MBTI 2 Va7, & OFEHEL MBTI (2
X 2 PHE SRR DO Y WL L T o 72
S (Table 1), #uod> MBTI#INE 7L~ D
IR (RIBE) 3k v 7 a5 7—Xintt
ZMEIARE R 56 uM & L7z, £, Y ATA
Y Pl £ LTE-64 (R7F FWFEF#E) %R,
BIBD E-64 TRME T L ~OWME (K
F R BHE SRR 'Y 55 (Table 1), &
ATA v a7 —EiEEE IH a2 10 uM
E L7,

2-2. HIEMFHEOTR &N

OB E LT, 2015 59 A ISR IK R i
THER, KL=y (FHEFE 308
t5.4cm, V¥KE 397442173 g, n=3) %
RIRHaTE X D A L CTHV 7, S HE (Mf)
i, WEE Y ICHE U OB o M A S F Y
L, 0.05M V) YBFEMERK (pH 7.2) I X
Bt (¥ V8 EHIRE S mg/mL), PI &R
912 40°C £ 7213 50°CTZ 1L 241 30 4y m
Bl 7z, —7, MfRREIKIC MBTI (FIBIE 56
uM) ¥ 7213 B-64 (FEIREE 10 uM) Z 0L,
ZNEN50°CT30MMEL 72, £7, PI
AN CIRMEN D M RIER 2 IR E L, %
B, AWIETD 40°CME L I TBHE O FIZ T
PRSI D — SN BGREE, 50°CInEL & 13 2>
WCHE U CHEBRMIC KR D DY U 2 NGt &
LCRRE L 72,

2-3. SDS-PAGE LU 1 L/ TOvF 12T
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VT F v 5 — LRI~ 7 A 1gG £V Y IgG
(Developmental Studies Hybridoma Bank #) %
FORNVA XV —CE#HIL7 v b IgG Y X
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7 SR R AE O 7 B B - BEAMEE (TEM) #8152
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7T o ERRYICRK, ©R¥ g
MAEfT->7-%, 83270 —2 (RMC #:#
MT-6000 1) ZHWTH¥ A YEY FF 47T
WY, B Sy - Bt BB E
v, TEM (HAET# IEM-1011 ) 1T T
T 80 kV TEIZLL 72,
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3. &R
3-1. SDS-PAGE

SDS-PAGE 123 \>T, 40°CHnZk (PI &I
TIEIEMEY (PLEARIN) & MO RSN S Y —
vERL, L2 LAEDS, PLERMOD 50°C
JNEYTIE 5y & 200 kDa £ D MHC D #4203
BHOHN, I5IT45kDafhiED 7 7 F LD
BT AN BN FA~D (38kDa, 26
kDa, 23kDa, 22kDa & h{€5r738) 2% 40°Chll
BoboD k) FETWS mote, —H, MEEE
W12 MBTI & % \> 1% E-64 % 1L T 50°CHnEk
L&l 5, 200~45kDalc BT 2N FD
BRAEIE 40°CINEL (PTG & [FBRTH - 7223,
ZNn & DEGTHE DNV B A~ DI PIEZN
D 50°CHEL E MR, < > T (Fig. 1),

3-2. 1 L/7AyvTFa>T

Pt b MHC itk w7 A 2 7Tay 54
YZIZBWT, WIitdh MHC ARSI PR
PSR EE 8 & 722, PR D 50°CHll
B\CIEMHC O REY EZEZX 6N BNV F
HYA0°CHNEY (PTG X DRI N/,

M
(kDa) s

200 ==

ey

97 w———

66-.,."~——-"-——-§HI6‘4

45
et ——

. ey - = == A
- s . e oS
31—

«B

22__--.-'« .
--—---—.-4_1)

Fig.1. SDS-PAGE analysis on the degradation of
myofibrillar proteins in the skeletal muscle of lizard fish.
Each myofibril suspension was solubilized in the SDS-
urea solution and applied on SDS-PAGE using 10% gel.
Lanes; M, molecular marker; 1, non-heated; 2, heated
for 30 min at 40°C without PI; 3, heated for 30 min at
50°C without PI; 4, heated for 30 min at 50°C with MBTI
(56 uM); 5, heated for 30 min at 50°C with E-64 (10
uM). Arrows (A-D) indicate the protein degradation.

—7J5, MfEHIC MBTI & %\ (% E-64 % 7RI
L7&Z 2, MHC DOMREMEEZ NI K
JS X PTEEZR IO 5S0°CINEN X D bk D> 2 7203,
40°CHNEY (PLEEFRIN) T&A SN2 MEY &
D & 5 IRT I T DOYUR BRI G233 o
sz (Fig.2), £/, #fi7) tursAs v
VitkzHWIA L 7Tay T4 v 7I2BWT,
LR I S0 R w I SN /= B VAN /1 L Y
JEASER D B 72D, PLEERIN D 50°CHNE Tl
40°CmEL (PLEEVRIN) LML ChuKR I A
> UYL D SOGDR D o Tes — T, ME &
WIS MBTI 27N L 72 & 2 5, PLIEGINF
7213 E-64 BN D 50°CHNER X D 25y B B K
JEoNE Bt 7z (Fig. 3),

MHC
(kDa) 1 2 3 4 5
200 m—
116 m—m
97—

66 m—

Fig. 2. Immunoblotting of the degradation of myosin
heavy chain (MHC).

Myofibrils were SDS-treated and applied to SDS-PAGE
same as Fig. 1. Proteins were then electrophoretically
transferred to PVDF membrane and detected with mouse
anti-MHC IgG. Lanes; 1, non-heated; 2, heated for 30
min at 40°C without PI; 3, heated for 30 min at 50°C
without PI; 4, heated for 30 min at 50°C with MBTI (56
uM); 5, heated for 30 min at 50°C with E-64 (10 yM).

tropomyosin
1 2 3 4 5

(kDa)

e -

Fig. 3. Immunoblotting of the degradation of
tropomyosin.

Myofibrils were SDS-treated and applied to SDS-PAGE
same as Fig. 1. Proteins were then electrophoretically
transferred to PVDF membrane and detected with rat
anti-tropomyosin IgG. Lanes; 1, non-heated; 2, heated for
30 min at 40°C without PI; 3, heated for 30 min at 50°C
without PI; 4, heated for 30 min at 50°C with MBTI (56
UM); 5, heated for 30 min at 50°C with E-64 (10 uM).
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Ultrastructural changes of myofibril in lizardfish (Saurida wanieso) under heating condition of himodori kamaboko

Fig. 4. Electron micrographs of myofibril of lizard fish.

1, non-heated; 2, heated for 30 min at 40°C without PI; 3, heated for 30
min at 50°C without PI; 4, heated for 30 min at 50°C with MBTI (56 yM); 5,
heated for 30 min at 50°C with E-64 (10 pM). Each myofibril was prefixed
with 2% glutaraldehyde and postfixed with 1% osmium tetroxide. The fixed
myofibrils were dehydrated and embedded in epoxy resin. The sections
were cut by ultramicrotome and were doubly stained with uranyl acetate

> b A O T ARBHIR I 72 o
TE D, WERHED REE DM
BEZEI N/, —J, MBTIik
Mo s0°ChE—Tlx, HIFE &
YIS ¥ O #6755 BE A3 PTAE VA N
D S0°CME K D E <, —#Bicix
il AR AE D R T mc E S 7 4
v PREEDHERF S LT
(Fig. 4 4 DILKEL) . E-64 WAl
D 50°CMEADIGEIZEB VT HH
e, BHHT B X OKSHE o 5B oy
(H4) OB TEEIKTE X
) CTH o 72D, MBTIEI D
HlzADoNTT 45X M
iR S s -7 (Fig.4).,

4, ER

KR TIE, 2EIFZDKRE
DFEEMRETOMEMIHES v =
IV Mf O E D AL 2 T
REEIICH S M c L7, 51T,
Z®D & ED MBTI & E-64 NS
LR R L T2,
SDS-PAGE IZE \» T, 50°CT

and lead citrate. Solid bars and dotted bars represent 1 um and 500 nm,

respectively.

3-3. WHEMRHED TEM HiZ
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30 Sy RIANEN L 7= MfE (PI fE7500)

4y 1 & 200 kDa £} 3F @ MHC

R 45kDafBED 7 7 F v X DR T A S
NZBEODLDY VR TEH NV R 40°CHIED
LD LML TEHETRS oTnlk, £/, A
N 70y T4 v TR, PLERMO 50°Chl
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The effect of the addition of processed soybean ingredients on the swelling and
palatability of bread
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Abstract

Processed soybean ingredient is rich in protein, fat and dietary fiber and is gaining attention due
to its physiological effects. The aim of this study was to examine methods for making palatable bread
that swells well using a method that would be easy to replicate in the home. 4 types of processed
soybean ingredients were tested as potential substitutes for 20% of the flour. The effect of replacing
part of soft sugar with trehalose was also examined. Results showed that, bread containing processed
soybean ingredients had increased swelling due to higher water content and gained in softness and
moistness. Water amount added relative to the amount of processed soybean ingredient was as
follows; soybean powder: 80~85%, defatted soybean powder: 85~90%, roasted soybean flour: 80~
85% and okara powder made of soybean curd: 100%. If more than 100% was added for okara powder
then an adverse effect on the specific volume was found. In the sensory evaluation, soybean powder
bread was preferred equally to the control, followed by defatted soybean powder. 10% addition of
sugar led to a hard crust with a strong burnt color, but if 30% or 50% of the sugar was substituted
with trehalose the color of the crust was more favorable and palatable, water retention increased
and hardness became moderate. Defatted soybean powder bread with trelahose substituted by 30%
produced favorable bread in terms of color and ease of swallowing that was significantly preferred in
general evaluation parameters.
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Phytochemicals with Anti-hyperuricemic Potential: Studies in Cultured Hepatocytes and
Purine Bodies-Induced Hyperuricemic Model Mice

Kazumi Yagasaki - and Shin-ichi Adachi’
"Center for Bioscience Research and Education, Utsunomiya University

[Key words: Hyperuricemia, Insulin resistance, Phytochemicals, Quercetin, Rutin, Hepatocyte]

Abstract

Hyperuricemia is the high blood uric acid (UA) state and results from the UA
overproduction in the liver and/or its underexcretion from the kidney. Hyperuricemia
is the primary cause for gout. Hyperuricemia is reported to be associated with
metabolic syndrome and insulin resistance. We have contrived a new assay system
for UA production in vitro employing cultured AML12 hepatocytes and in vivo
administering UA precursors to mice (purine bodies-induced hyperuricemic model
mice). Phytochemicals that suppressed UA production in cultured hepatocytes were
then examined their effects in hyperuricemic model mice. Quercetin has already
been shown to be hypouricemic in typical assay systems, i.e., xanthine oxidase (XO)
inhibition assay in vitro and potassium oxonate (PO)-induced hyperuricemic animal
models in vivo. Quercetin as well as allopurinol, a well-known XO inhibitor, was shown
to suppress both the UA production in AML12 hepatocytes in vitro and purine bodies-
induced hyperuricemia in vivo, demonstrating that newly contrived assay systems
in combination work correctly. So far, we have found several anti-hyperuricemic
phytochemicals such as guercetin and its analogue, dihydroguercetin/taxifolin.
Dihydroquercetin has been found to possess hypouricemic actions both in cultured
hepatocytes and in mice with purine bodies-induced hyperuricemia, although its anti-
hyperuricemic effect has been overlooked thus far. These results indicate that novel
anti-hyperuricemic phytochemicals still exist in foods and edible natural resources.
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Abstract

Omega-3 fatty acids, including eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
play essential roles in human health and development. These fatty acids are typically consumed in
foods or supplements derived from fish. However, fish sources are becoming unsustainable due
to decreases in fish catch and increases in ocean contamination. A feasible alternative source is
eukaryotic microorganisms, such as marine microalgae and gene-modified oleaginous yeasts,
and omega-3 fatty acids derived from these microorganisms are now commercially available.
Meanwhile, omega-3 fatty acids-producing bacteria are not regarded as source organisms because
they lack the ability to accumulate oils in their cells. In 1996, an omega-3 fatty acid synthesis gene
cluster (pfa gene) was cloned from a marine bacterium. Since then, similar genes have been cloned
from various bacteria. As a result, EPA/DHA can now be produced by heterologous expression of
the pfa gene in Escherichia coli. However, EPA/DHA produced in this way is not suitable for human
use because E. coli is not a food-grade bacterium. Recently, researchers at Guelph University
in Canada expressed the pfa gene in Lactobacillus lactis subsp. MG1363 and in the human
probiotic E. coli strain Nissle 1917 for the first time. In the future, EPA/DHA-producing lactic and
probiotic bacteria could be used in dairy starters and food supplements and for industrial and
pharmaceutical purposes, respectively. This paper proposes strategies to increase levels of EPA/
DHA in recombinants even at 37°C and discusses further developments in the use of omega-3 fatty
acids-producing fermentation and probiotic bacteria.
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B 24 20 -3 IRNiEE D %1% 72 A4 BRES RE 23
HHX 7,

SCRC-2738 YD pfa BlZ -7 u—=v 7'&
N7, M IS 3 2 IR R O A FR L I3 B
Yot o6 L RBRICEESR ICRTE T 2 IR IR
AFRULIGTHET T2 EE 2 6Tz, L
L, pfaBEFOEERII»SHEEI NG T
2 BEECHINC X R AR Il A AL I 35
EHB DT S BRI <, MEe—HoE
Mt o A 2 0 -3 Rl 3 BB R IR AR (B
L) 1, BB RV 7 FEEERIC X > ThH
BENDZERHSIIE-7T, Z0EK
Bz, sk att54 972
WBADIGN & v ) BERBREE T b 4 X 4 -3 GG
BrGRTE S L), BEERATENISA R
AL I i I WAl % b o,

3. Shewanella baltica MAC1 @) pfa &IEF D

VA= B IOL T

fa G h o BBk X 472 Shewanella baltica
MAC1 (BT MACI #) 13 e <cHh b,
EPA (2fEWEB D 1.7%) & DHA (&f§WilE D
0.04%) DI} ZEIKT 3 %, AFFP LT K
ZDWIFE IV — TiF, MACI ¥ 5 4 A -3
IEHE G R IC B D % pla iE T2 &0 b
5536 kb D DNAWIH %Z 7 4 A3 FR7 & —
icz7u—=v 27 L% (fEPA/DHA & \»9) 39,
Z @ fEPA/DHA = KIGHHICE AT 2 Z Ltk -
T EPA (ZfENGEED 10% 1i%) & #E (1% DL
T) @ DHA 23 S 9, fEPA/DHA 23 EPA &
DHA DE&RICBEIS T % pfa 8I5T (pfaE, pfad,
pfaB, pfaC, pfaD O 5 BIETF» 6% %) &
Z EDHEFR E 7, fEPA/DHA % FBL 72 K
B4 EPI300-T1/fEPA/DHA @ EPA & DHA D 4%
BTG TH 2 MAC] FR & D b RS IR
HOTHEEFICWML 72, BREPRKE D8
FHRIE 15°CTD EPA D& IZ MACL ¥R D 7 15
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MAC1%k

%]
525
%%

N1

pfaE pfad

pfaB pfaC pfaD

(PPTase/KS) (KS/CLF/AT/ACP/KR) (KS/HD/AT) (KS/KS/HD/HD/HD) (HD)

ACPX6

SCRC-2738%

PfaE pfad

(PPTase) (KS/AT/ACP/KR)

pfaB pfaC pfaD
(AT) (KS/KS/HD/HD/HD) (ER)

pfaE pfaA
(PPTase) (KS/AT/ACP/KR)

l FIIEPITIVINIE (ACP)

(KS/AT)

pfaB pfaC faD

P
(KS/KS/HD/HD/HD) (ER)

2 7onmmER A1)

B-r hPVIL-ACP AREER (KS) #REF(CLF)

I/1)-ACP Zxi#% (ER)

| RRARIYTTURBERPPTaso)

% B-EROFYFH/AIL-ACP EikEEER(HD)
P B-EROFYFH/AIL-ACPETER (KR)

2 A XA -3EHEE S B E Shewanella baltica MAC1 (MAC1 #k), Shewanella pneumatophori SCRC-
2738 (SCRC-2738 #), Moritella marina MP-1 (MP-1 #k) O pfa BIEFD K A1 >V EEDEX

ZTNZTNDEDE pfa MIZFDTICTIERZH D feodlc,

BIEFLICFERET S A R0 E Ay IRICEE LT,

ACP RAA VIEDWTIEFDENZ VDT, pfaA BEFOEICY E— xR LTc, SBEFOY AR, BELFP
DEEBER A A VDY A XIRBORETERMLTWEL, A AH -3 EBHREMICEHSHWNERFICDOWNT
IFEVWTWBIBEDH S, MACT (30K 35, SCRC-2738 #k& MP-1 #RICDWNTIEXEA 78 BB L TIER L. &,
MP-1 #k®D pfak 15"/ \D L Tl& pfaA-pfaD OIEFEITIETEE LEWD, Orikasa SICK W REERY O—= > J &N pfaA-
pfaD & &6I2 pDHA4 & LT 1 DRI Z—ICEEHENTLS Y DT, Zhed &IcBARE/ER LT, BL,
PDHA4 £ pfaE DAHEIFREEETNTULEWN *®, pfa BIETFHDEEEE N A 1 VHEiE T 2 FBENZEZORS &
EPA KT DHA OARGBIRIC DL TS 37 & 79 BBEBENL,

D 20 mg/g dry cell TdH -7z 3%,

fEPA/DHA ICTF/ET % pfa BIZ T HEOHEE 7
3/ BANCAIE, EPA & RICES4 % SCRC-2738 #E
2 Photobacterium profundum SS9 O pfa &1in 1,
B X UE L LT DHA DAERICEED % Moritella
marina MP-1 (DL MP-1%k) O pfa 5T Dt
BT/ BRI EAARIEDMEAD 5 72 3, MACI
¥R D pfa BB T DR & SCRC2738 B X Y
MP-1 ¥k D pfa BIE T OME K 2 12539, 3
#HOD pfa BIETI1E S HOMBEET 26 7% 5 51
F A DS, K4 DBIBET OAE N A A V1
WEE ISR 2 &, MACI ¥k D pfaB 13 - 77
FTIA-TIAF YY) T Y NI E (ACP)
GBR#EE (KS), B-7 b 7L -ACP 5fE i

(AT) FXALVITMATR-EFRX>TH /4
)V -ACP [Bi/kE% (HD) F XA v EFFOMT,
SCRC-2738 ¥k MP-1 ¥k D pfaB BB T & Hiz o
T, 72, MACI KD pfa 8IE 113 A+
R T T VB (ppTase) F X A VTR
TKS FAA U267 2R3 7% pfak ZFfD &
W) T H, SCRC-2738 BR%° MP-1 ¥R D pfa i&
B85 TW Y, MACI ¥ED pfa 35T
1% EPA & DHA ORI DG >TED,
% 2 1E EPA & 72\ F i B 4 % SCRC-2738 1k
D pfa BETEIFEEOH T ELZ STV,
Orikasa 5 1% MP-1 ¥R D&, pfaB ICHEET %
KS F XA ¥ DEFEDA X H -3 BRI A& e
Y% DHA ICPo 28K TH 2 Z L ZHHE DI
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LT3 %, MACI DA S MP-1 ¥k D pfa
BT LB, pfaB BIZ AT F X4 I2ilA
TKS FXA VDHET DT, TDKS FX
A ¥ DFIED EPA £ DHA &R S N5 ER &
#Z 515, MACI ¥RD pfa i85 F DAt DR
7 F AL VREEDR ED & ) R E b 7267
PIZDWTIEAHTH 5,

4. 8H (food-grade) WEMEEMEL =
pfa BIZFDRBENY 2 —
BETEEZT 2846, /a—=v 73

72 AR 1 pfa AR ISR 5 3, DHSa #R %

IM109 ¥Rz EAREEFOEAZHI E L TE

RENKGEREZ R AP ELTRAINGD

BEETH 2, BB & 512 pfa BIE T %

RIBHECHEI¢5E, FAFELTHVS

N2 KRIBEIRIC X > TIEIGHREL Lot X 4 -3

MMMz LR T 22 E03H 3, Larl, —RHY

IHPRBIE T OFBICH S 1 3 RIGEIE R A

(food-grade) M ThR W2 ®, KIZZFNH

EPA > DHA % EOH AW E % L& ICER L 72

ELTYH, BETEZMHBZ ZMdzo b0

ME LTGS2 EIFTERN Y,

BBRE W Z LIS, BEA FY TN T RO
IV — 7°1% pfa BIST- DA AR O EERH %25
Z, MACI WD pfa i BIET % HLBFEED A & —
& — (ff) & 7% 23FLME (Lactobacillus lactis
subsp. MG1363) ‘¥ L 7u A FF 4 2 2 TH
2 KIBE Nissle 1917 ¥k 50 ~# A % 347,
pla BT OABETOREIZDTTH D,
75 LEGIERIC pfa BB T EEA LKL E0 )
THREINS,

MACI ¥HHKD pfa Bfn T % FLBE TR S
w27, Amiri-Jami 513567 pfa BE T %2 &
tr36 kb DA > ¥ — k% & fEPA/DHA 75 %
A A7 -3 HRRFER A R B b & 70 IR IR S % B
DER7289 20 kb OWT R 2B L, Zhz2 KB
WHANXZ ¥ —T®H % pCCIFOS & KIGH & Pk
WD v b RY & —TH 2% pClac ICEA L 7=
CEIETHEABBONL I A F2ZznFh
pfBS-PS, placBS-PS & % ff1F72) 9, Zh o

D7 A2 P& KR EPI300T] ICEAT % &,
HHia 2 KBS B EPI300T1/pfBS-PS @ EPA & & I3
SRS L 7o, BEERIEZ 15°CO G I3 RA
fiiC 120 mg EPA/g dry cell IZEL, ZDL )L
13 KM E EPI300T1/fEPA/DHA 12 [EX T 3.5-6.1
%, JoHkTH B MACI FRIC LEXT 30-50 £
ot Zhs DRERIE, JTUHRD pfa EIE
TOEFRICHEAET 28BT-254 2 4 -3 fghl
B4 % T A HIE (down regulate) LTV 3% 2

ERINBT B0, 5 pa BIETOaE—H
B, JHRTIRT  Ah 1 aE—, 74 AN
Ry —ZHGEESEIEaE—, 5RAIF
B%ar—ThorivEbEILNE Y, —
JiCHIAR Y ¥ — placBS-PS % F\ > T b FLBE
DIVEEHULRY) L e h o 72 49,

20 kb IZ A2 KY A4 XD DNA Wi K% FH W 7
FLER B O B R 1T 2010 4245501 2 R D #1123
l, FAREDY A X% pfa BIEET DY
&b pClac s EXHOABEHA N7 ¥ — %l
T 2W0EIE R0, UL, A
WHR7 Y —CTKaE— 77 A FTH 3
pIL252 Z a7z & ZIT DA pfa BIET D 7 1o —
SV DRI N, K2, pfaBIETEEA
EN 7T A S R pIL252 i FLEEE N Tt
o TR EIND Z Eld%d o7z, Amiri-Jami
S5IFRAEINIC pIL252 D= L F 7 a—= v 7Y
AP E2ANTWEZa—=v 74 PciE sz
7o & —pIL252m ZEK L, T4UZ 20kb D
pfa BT 28 A L7 (pEDSB) ¥, pEDSB IF
FLEE B L. lactis subsp. cremoris MG1363 Il g N
TREICHREI N, 29 LTHS N FiEH
L. lactis subsp. cremoris MG 1363 DB Rk (L.
lactis MGED20) 1%, K7#iRJEICEEH & 7 EPA
L DHA ZER L7 19,

5. pfaBIcF%2ZBAL LZLEBE (L lacts
MGED20) O%%tE

L. lactis MGED20 ¥ MAC1 ¥k % pfa & {5 1

ZEALKRBEIIEIR S N R Z R L

72. & L. lactis MGED20 1%, JGHRTH % L.

lactis subsp. cremoris MG1363 O 42 & 220 i &
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TH % 30°C T d i\ #HA D EPA/DHA % 4
L7, ZoMEIE, MACLER E KIBE
EPI300T1/pfBS-PS TiF, &HIT15°CTHo &

HEWEIA D EPA/DHA 24K T 5 2 £ EKE
CEoTwz, ZOREHEIZ L. lactis MGED20
B OTIEA 2 A4 -3 BEIAEE A& i EE IR
PREEDFEL R VD EEZSNTRS Y,

22 HIZ, L. lactis MGED20 & it 2 KNG H
CTHEZ4 % EPA £ DHA DEDENTH %,
KIEE EPI300T1/ pfBS-PS Dy, 15°CTHRK
I % EPA 135ER L 72 X 9 1T 120 mg/g dry cell
7293, L. lactis MGED20 D54 3152 30°C
T3 0.12 mg/g dry cell £ 1000 77D 1123 & 72
Pote, MAT, JEHRD MACI ¥R 2 K
MGETIE, &K% EPARIZDHAER LD B
WICEAFED S 100 fERRERDITN L T, L.
lactis MGED20 T3R5 EIREEICBIH &3, DHA
HRIZEPAE R L D | L, 30°C T135my
gdry cell TH -7, ZoOHEIIOVLTDE
Pz X BBAIZ VA8, L. lactis MGED20 Tl
DHA & EPA DA IS RHIC/R <, AT
Y VIEBEAEICBIT % 7 > L ER ISR DA
BRFRMA DHA & EPA TRZ B2 E, A XN
3 IEMAER & A O UG RITE LD H 5 70 D>
b Lz,

L. lactis MGED20 © EPA, DHA & & Z D &
BENPRECETTIZHEZV22EFZ 6N
% : @ L. lactis MGED20 Tffibilt T\ % 77 A
S FpIl252 a ¥ —% (69 av—/fifE) »°
KNEE O EIE b TS 77 A3 FD
AE—HEDBPMSL, 20kb ITHEKRERA
YY— b+ EFo T3 pEDSB D&, ZD
IE—HKIFF A FOMIlEATIEE S5 Icdh Rl &
LB PHINS, @plL252 (pEDSB) D
BELD, KR +Cdh 2 EMEOMIEH &
WKHFL Tk 53, #ilid%z EPA/DHA Ot d
B ECRELALEEICET TSRS R
blemwiA A b (AMEE) filE2’EE L Tws
DD 3, @75 LBIEEH TH 2 ABE I
L U 2o i 72 a7 00, MMM (R P IIRE)
& MR & 72 2 RIGE I LR TR D &

BZDOLOMMEL 5%, ZEAhETHS O,
6. pfaBIEFO7ONMAT 1 v 7 KIEHE

Nissle 1917 THD 1]

ADMENIZEL D AN CTHHEEZRET, »
DIGHNDEHHED NS VA2 WET B EITE-
THFIC LWL 5 2 24EmE T a A
T4 A (LT 0y 7HEY) &
kg z 205052 K Nissle 1917 #k (BT
EcNI917 BR) 1Z 2 Tk d K WES T &
TN ET 4y 2D 1 fiTHh B 00,
EcN1917 ¥R IZ/INEHR AR B (31 Z 13 AR5
W L CHURAMRIR 2 R IR 2 T %5 2
ERH SN TS 0%, 7, EcN1917 #kiZ
PR omv ae = — K (E) sz n
L, SOWHICE>THSLDE L iz &
VSV E BB T B (safe carrier) & L C
KIS EA T 5 2 IS T v B %0,
Amiri-Jami & 1%, EcNI9I7 kD Z D X 9 =tk
B % & L, #H7 7 EPA/DHA J & L T EPA/
DHA & xZ b o7 u N 45 4 v 7 KIGHW
DIEIK 2 ka7 20,

EcN1917 OFEEIRIAIL pfa BET 2 &L 77
A2 FpBS-PS #0252 LICk> TEMRIN
799, EEHE (gEcN1917 FE) 1F 10°C2 5
25°C D HiiPH ¢ EPA % £ L 7223, DHA DiH
I3TGHRTH 5 MACI ¥R & AIRRIIEDR (trace) T2
EECdh o7z, EPA DEFER I 15°CT 31.36 my/
g dry cell T, Z DR IZILHE MACI Pk [F 4 1F
TOHHERDOEB L Z 165 Th-o7 20, &
WL R)LD EPA LR ZZHDSDHA 2 £ T 5
gBeN1917 ¥RiZ, ADIRNT EPA/DHA %2 &8 L
TENzFR A MftfEd 5 &9, EPA & DHA
DF 7 PGS/ 2 L AR I TS %0,

7. pfa BIEFOIESE, 7ONX1A 71
I KBRETORBEDERRE
AT ZTN T KREDWIE T N — 712 X %2
W & 7 uNA LT 4 7 ATD pfa BISETFHB
134 B & 4172 EPA/DHA DT L \WHIH %
HiE T ECcliiiNcd 5, —FcEAMICE
2 EFTICIFMRIRZFEL S H B, 5%
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REMELE 7ONAF T 1 v VHELEDRE
- EPA &, DHA SRICIFENTE pfa EB=FDER

- EPA/DHA SEDIEX

* KYBWRETO EPA/DHA DER
FEDOFA)

(BEAME MEE KRR \VEBELEL)

(EPA (2B L CI& SCRC-2738 #KkHI3R D pfa BI=F 75 £ DFIA)

(ZAE—MXY 2—DFA, ERID Pfa BR2 2 /\VEDELLDERL, vkA BLEFORRER, 7O0€—
2—DWE, pfaABIGTF LD ACP FAALVEDBEXRE L)

(S. oshoroensis 7% £ &R A -3 e S MEERD pfa BxF, SEUVF1T7EOHERERF

- REMEZ 2GS RBMENZ KA & LTHA

TaNnNAFA T 1y VHEDEE
- EPA/DHA DREANDERXZRDBHF

CABEGESEETONATT 4 v 7 EME R L& LTHIA

3 BEEFHEIRAICKOTH AN 3 ERZEHT SRBMEE, 70/\147 1 v 7HEOIEHICET

BB EEZ SNBBRE

DIBEIZOWTHTICERB EEHITHES I
FLOT,

MAC1 #RTld EPA & DHA D 3& K S 1
%, MACI BED pfa BIZ 112 X 2 ABE S 70
NAFA T4 v 7 KIGE O Z AT EPA &
DHA D3GR S % 5 2, MR I
T 585 59— OFEI AT I LR TRIEIZ
BT52 %90 2ok nga, e
Y& T 2 4825 EPA % 7213 DHA % 245K,
T2 &\ MIIIEERE O A 2 E X EEM L iz < v
EEZo6ND, 2D, HlZIZEPA DADE
BB 4 % SCRC-2738 D i F B M D pfa BB
T 79 A3 F (pBA-NEB A1,3,49) [EPA |34
NG D 16.4%°V] %, KIGHE O Z T
DHA DR T I2B D B MP-1 MR D pfa 38151
(pDHA4) [ &R D 3.7%®] % Fw g,
HHa 2 fK TIZ EPA £ 7213 DHA D ALK S 1,
ZNEFNDF X -3 BEHIEE O H Zhitk O FRfi 5
TREIC 22 B,

RV F FEBREETEPA £ DHA 23&)K &
N384, AROYFRYE L EBBRTD C2
2= FOFEMERIZ E BIZT & FIL -CoA TH
h, ARKICRLEHETCRAL EEEZLGND
® Hlt, EPA & DHA O&RIIHHET 2 DT,
1 FRFE DML Z (kDT EPA £ DHA O &RE
i N SR kR INOL (S AR E A 3D

wWiEzZohsd, TNEAREE T5IIEELH
7 FRORAFRVBLETHAH, LrL, #EE
Tt 2 7 LR & il > TR OIS T EPA

& DHA Olj 5 28T 2% 2 £ 1%, EPA &K
T 2 2 ML & DHA % &5 2 Al 2 i
ZRIIZIGU TRAL THYIUE XL, BET
Hb, ZAL gEcNI91T B2 H W 2 551D 0
THFEKTH %,

L. lactis MGED20 O ¥ £ 13 42 ik & 41 % EPA/
DHA D& #H L { K<, WEORMD S 3,
CDEDITRBHEEHF > TR Ka e —ko S
7 A2 Fpll252 2% a ©—IF 2 5 LD
»H b, Lee b 1%, Shewanella oneidensis MR-1 O
pfa BT ERIC lac 7a®—% %5k E, K
Ko 7rue—FEMolk XD 11 f5HED EPA
Z K E ¥ T %%, Orkasa 5 1%, SCRC-
2738 ¥RD pfad—pfaD O 4 BB T ZFFHORT & —
PPA-NEB A12,49 & pfaE 727 2 >Ry ¥ —
ORF2/pSTV28 % RIGE CHIET I 2 Z LI
k5T, pfadpfakE O 5 BETR2TEZLORY
% — pBA-NEB A1,3,4,9 % Bl CHEE I ¥ 2
iy, EPAGENEL &2 (&2REViEgO
16.4% —21.6%) ZtZnRLTw33, 2T
HuoshrkRryy—igtdictar—%ro 2
3 R 725, pPA-NEB Al,2,49 £ ORF2/pSTV28
BIEL G EICE, &R 415 PlaA-PfaD
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DATREHD Y VXV EH L PRaE ¥ VNV EHDE
sz, ZnDERK I 115 EPA &2 3N

SETVLAREYDH 5, LI K9
gEcN1917 ¥R 1Z MACI ¥k D 16 1% D EPA % 425K,
T 505, ZDEE16S IRNAEETOREES
HE L L 7% pfad— pfakE OFBRIZBEITH D,
# 12 pfaB, pfaC, pfaD 1% pfad & pfakE 12 L L
TSI 0L 2R EEFICHEL T
W3 Dk HEE, A KICE T
2% Py v R HOMNEZEPTELD
2, @Rl Pfa ¥ v EoRIE BELT
LR Ko TA XY 3RO EEEZRK
KFsZLbAREEEZ NS,
pfa &5 1 D pfad 1213 ACP D K X 4 W
46 HFRESY v FoicfiiTns (F2), &
A D pfad WY T 2 8ET (pfal 7
oA B L wvd) I E S5 IT% D ACP
F XA Y RELET 25, BT, ofd b
IZ 91l D ACP K X A ¥ % & D Schizochytrium
sp. (ATCC20888) #% fli - 7 ff %% T, ACP F
AAVOEERSTE WPT L) £RT 3
DHA B2V % (EZ %) ZEPHL2ITIN
729, ZDXIACP FAA VEEGKI N
B F XA 3R OBBRBSHEOE A D
F U TdhHi, pfad D ACP F X A4 %z B
9 Z L2 & B EPA/DHA & EIEM: D B K230 g
Th 5,

Orikasa 5 (I KIGHE Cpfa Bin T2 KK T 3
BRIC, pa BETFZHEMCRAILZ LD D,
EEES ¥ 7 — BT (kd) EHFEIE
EEADHREDE WL LD EPA (25
WD 3% — 12%) PERI NS Z EERL T
250, B R H = RN IARHED, b
ST Z DA 2 7 -3 R & 8% K
XHDLFEERVES,

AND 7 asN4g K5 4 7 A2 EPA/DHA & HE
25 L 7 5E& 0B A TORKDOFMER I,
pfa BB T-DMEED 37°CTIEFBREE L e\ 2 &1
b5, THETHRESIN T 5 EPA/DHA 43
HDIEEAERIFHETH S 2 L5, Pha
§ VR EPECIE CERE LIS o lE—

R 22 PR & AT X v, EERIC MACT RV 72
IFTld7 <, SCRC-2738 BRD pfa @inT%E A
L 72 KB D& TH 30°CT EPA DERIZA
Sy, B E TPy Y 2 EZDY
DDIERFEIC O TOHIEB DT, 2D
BLHPEAMD Pfa ¥ > 8 7 BEOWEICHERKT 5
o, OB X 20 AHTH S,

O IRT EFRDO—DIL, 37°CE
723 Z DL EOWEETH EPA/DHA &K T 5
MEICHKT 2 pfaBis T2 BEHT 22 L TH
29, BlZIE, B0 E» o B Sk
Shewanella oshoroensis osh08T ¥k 13 7 IR 1E T &
D 59 37°CTH EPA 24K T 5 (25N D
0.2%°”] DT Pfa ¥ > 8 7 EH 37°CT b HERE
TELIEVRL S, paBETIEEL7u—=
VI N T WL, S. oshoroensis osh08T B
EADEHNTH o0 IcHRET % pfa BIZ T %1
2% LEZ 5N 5, EPA PEAEME I I HEIR
Devra—7THoiEKE E1S b HEEEI
T\ % Y Shulse and Allen 1%, pfad ® KS F
AAVOINEY =y bELETS T4 2 —
Z v TH AR O WD 5 1372 DNA v 7
WD pfad D3RG 2PN, pfa RGBS T-DSiE
THROIFHRICKATHYS 2 EERL TV %2,
S, XhEORETHEET 2 pla 85T %
bOME DG S N B ATREMED S B,

Vibrio, Moritella, Colwellia 7% £ 12 )& 3 DHA
PE A B 13 — A% 12 EPA PEZE B I iR T
S oI DR <, Z DIEE O e m i
20°CHEETdH 2 9856V MP-1 ¥k D pfa 15T
AL KIGED DHA R EI1Z 20°C X D
b ISCHAE L, 25°C Tl S e %9, o
D pfa BIET1Z37°CTIFRLSHEEL v & A
515, UL, & &5% D Schizocytrium
limacinum 1213 37°CC DHA Z 4K 2 b &
T2 Zms, Z0X)BEMchRT
2BETEAMATZILLTE S, ZORMED
Y3 4iE, EcN1917 721 Tl Fa g
AT 4w 7HMRERE, X SRkn FanNg A
T4 v ZEYTOIRHADBTREIC 7 5,

TaNAFF 4 7 Rk > TERENTA X
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A -3 HERGEE DS, F A FTH B ADIGOMIE~
ED k)it (k) I s hicownT,
F XA 3RO+ e AR E & 3RO E
RIETH B, EcNI917 Mkl fs T-ilffa 2 ¥
VR BRI~ T 2 8E, MRz
& Ry T VI R Fi T B 7 E Ay
FURIBEELTEREENIE L v, EET
FHHa 2 X472 EcN1917 BRTHERR, I N 3
defensin®” DBAHBZ U725, Lo, Z
DENEA A A -3 TRHERICIZ S T F 5 %\,
RERMAROBIUN 2 TRIOKK E Sh e
¥ I VARZHET, ZORZEMI oD@
B Z IC X > T B-haF v EREE%E (5
I N7 EcNIITHEZ, a4t T4 v 7R
ELTHIL &) L w)ikand 2 B9, 2
Z Cld BeN1917 ¥R DML 2 /i~ L 7= B- A u F
v DA BB T OEANEZ 5 T\»3 %),
TaANL KT 4y 7 ADZ X -3 IRHiEEICS
VT b Z DIFEEEE RO WA 2 W BERH
5, L2L—HT, B-AuF oty I VA
NDOEWEE NI B R oo AL, p-ARF
GHBEE (5 L 72 KIBE (E. coli MG1655*-BC)
PREOKS L 7 invivo EETIX, <7 ADIL
i, NP, N, RIS p- Ao F Ui
N, A CTHEMPIIERS L7280 LoEET
a2 RKIBEBED 5T w23 %, ZofER
A 2 KIGE DS~ 7 Z /NG CRTES 2 7210 T
%, Mfkcp- e FrEHHLTVE L
ALTED, ZoM#ETFERD 12L& LTHilZ
MlEOFMICI B EZHUHE) p-HaF v
DHAMES~D VY — 7 BMEZI N T3 P, pfa
BETFOBEERIN TN E T4 v 7R
HAD/NGITHEAD E, kDM@ Z R TA £
A 3 MR % B A M ICERAET 2 HIREIEAYE £
L5,

8. B4 LHMETD pfa BIEFDHIER

TN T RD TN — 7D pfa FBIZT OB EY)
HEOFA L L CHABEZEALZDIX, #.
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Anti-allergic effects of a water-soluble lignin rich fraction (JLS-18) prepared from the
extract of culture medium of Lentinus edodes mycelia (LEM)
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Anti-allergic effects of a water-soluble lignin rich fraction (JLS-18) prepared from the
extract of culture medium of Lentinus edodes mycelia (LEM)
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Abstract

A water-solible extract from culture medium of Lentinus edodes mycelia(LEM) has long been used
as a healthy food and now it has been shown to have antioxidant, cholesterol-lowering, antiviral,
hypoglycemic, immunostimulatory and antitumor activities. LEM includes many components such as
polysaccharides, proteins, water soluble lignin, dietary fiber and minerals. Among them, water soluble
lignin has been shown to have immunostimulatory activity. In this study, we examined the anti-allergic
effect of LEM and its water soluble lignin fraction, JLS-18. As a result, LEM and JLS-18 suppressed
the release of B-hexosaminidase and inhibited hyaluronidase activity. These results show that LEM is
effective against type 1 allergy, suggesting that water soluble lignin, which is a unique component of
LEM, strongly exerts anti-allergic activity.
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> b B — )L ® B-hexosaminidase i H ¥ % 100%
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2.5 mg @ Compound 48/80 (Sigma) % 5 mL @
WERBAEE CIEMB L 72 db D2 AL, 2o
B2 02 mL 3 ORI L, 37°CT 20 4riA
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Anti-allergic effects of a water-soluble lignin rich fraction (JLS-18) prepared
from the extract of culture medium of Lentinus edodes mycelia (LEM)
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LEM 8 & OILS-18 2 v T
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B-hexosaminidase &, A ¥ fHl e o> HE AL e 400 1
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EIND LALFEEYE & L b IS 0 j [ ]
N5 s, Mo bR O & R %
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X3 LEM DOk 7)ba= A —CEEHE

10

12 VUM, VrAVY, TEFXSZY, o-
V) LyvBo 7 e — VER, Ty

vaX, iIi&Ensrzuns g TR
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REMIZE 7 R ey =Y OiHtEZ2HET 2 b
DD, ZDOHMRITFH LD TH>7%, LL,
JLS-18 1%, Z7wvE 7Y VST bU DL LIZIFE
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T A LT ELATE (Skerritt and Hill, 1991a),
Association of Official Analytical Chemists
(AOAC) THER S Nz, ¥ ¥ 7 NVEBDIHT (V
NOKRKY, a—v, NETVTV) AE, U7
PR ANIALELDTHLD, L Lo,
AL o 7Y 7Y VICHT 5 MAb 2 X— I
L7287 5 721D ELISA ¥ v b L iZZ Dk
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RICKREREODH -7 (Sima 5 1999), Z
CCEEBREFIC LD, ¥ v b TR{EEE
FfoTRAY A7) 7Y v ERE R
5 Z LIFAHRETH B &,

INT 7V —RBHEDAV TS FIAT VA%
WRTZ70ll, RKEMICEHLE 70 b5 4
T OERAEE* v b Z{F> 7% (Skeritt and Hill,
1991b), B2 & IFAPUERECHi L, Z Ofl
WD 1 Fay 72k ca—trLxFa—7
IZ AR, BE—F L LYk EINA, 398,
Fa—7R3EbNFCHEIMZ 5, KIGE 25
%, MEBOWMCTILE 2, KEMX v M, &
BNLFEEEHYy b KT 5 &, EEN—
BIIERICH D, Fv M3RMEXGIL, 2L
FTYDOLTLASTR&N (VT 70—
ELTREDeND) L, bIHIPLEL ITLT v
DASTDD, L2LINVTVERIERITA
nonzndo, LEXRHIIHEKXZ, o- 797
AR B MAb DE KL R, TV
RO A TOWEITNE, 74FE, KEONT
Y oS EIC X B & IR <, 5 < RIS
W32 ETHB, BIZIXT) 7L vD/hE 16
MDY A TOEBRMEIZETV TPV D 6.2-
20.0% OHIFHERL, Z I TZDHEE»R
DDTATLNIZ T —DH LIk D (Wieser,
etal, 1994), ZHNITWV B 0 AE/NFENHE (5%
DI DBHD, durum /NFE, spelt, emmer, einkorn)
MDOoEDTY T URGICHEIHIICLk ST
12> & D L7 (Seilmeier and Wieser, 2003), &l
BA—73 7V 7Y v KaDR—D8 V78
LIz EDnkboT, 2y F Y7
PVEIIRELSEDOTED, ZDDOXTD
7 7Y vERIZEE, B TR0, $%
Wik EFR-772h3 3%,

¥ ¥ FA v F ELISA TR5MADb 123 &3¢
H @D (Valdes 5 2003) %% R-Biopherm %t (fit),
Ingenasa £l (Spain) %5 & 17z, R-Biopharm
Hiz4 o0t o%Fy P27 L (Immer
& Lauterbach,2003), /N&E, 74 %&, KRE»5
77 IvoltELE, 2ETDOTAT L
i, BHEZ7Y T VICEAG OF) ¥R, 2R

I% van Eckert et al., 2006 12D 5, 2 DD
HAEBREEI N (g ¥ ¥ 7L /10mL) ;
(i) 60% =% /) — )L CIEH L, Gi) &<
ICEAEMY LI LT bW B h 75
U (A3 2018 Vol.60 No.11 p43 ¥ 3.1) Tl
X 72, Ridascreen® Test Gjiadin (R7001) 13 3
x300 04 ¥ ax—va vz dTTo, 6
oy v o7 HIRE, Sng/mL TAS — b
T2HD&RMEL 7o, MINRALUL, WAoo X v
FT5-10mg V5 ¥ /mL Ebhrot, 3 HFH
?D 5 A b, Ride® Quick Gliadin (R7003) 1 {l
FmE i 2 N — 22 L, stick 25 & ¥ v
Mz k2 bDT, %212 MAb D[EE S LT
% (Garcia et al., 2002), % O stick (F Y~
TovitFic AR s, b LY v Vi 7
a7 I vPA> TS ok, KeoA
VIBRZ5, Ty A1EN 10mg SV TPV
kg DBETH B, ZDOT7veAI1FELITHEL
TV DRMEET, Yuessivoary i H
DB S 20IET—7 VDX ) BBREHD b
DDOF vy 7L T#ELTWD, Stick ¥ v
I (stick 7LV >) % Operon, S.A. (Guarte de
Huerva, Zaragoza, spain) TH 58> T\ %, i
3E, 4% H®DF A+ % R.Biopherm, Ridascreen®
Gliadin Competitive (R7011) 2> SN 7z,

ZOTveAE TR T U BT T
FoMABRTE, L7715 3 voiahk
DREINIDDTTTH, FlzIEZ I KEM
¥, ©—)L ({2018 Vol.60 No.11) D L9
%Y T¥H %, Ingenasa flik 200 @ ELISA > A
F L ZEMLL, #Z#id R-Biopherm R7001 &
R7002 IZHH4 32 H D TH D, Ingezim Gluten
(Ranz, et al., 2004) , Ingezim SEMIQ (Rang et
al 2005) TH %, 22D ¥ v b (Ridascreen
Gliadin & Ingerasa Ingezim Glute,) &V ¥ 7"
Z MIZ A% (Mendez et al., 2005), 20 DRFFLHT
B1R20a—FLiayry 7N ()72
ML) 72vnary ) orY
TYVEROFMOLD I - F L7 4 — A
TEML, EMHYIBRBICAERL b0 %
AWwT2ROERZTHR>7%, Wi¥y +THE
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BN T — ¥ DFEFHLENZ 11-25% DR DKL
23D D, 23-47% OFEMEE 57, F-FD
E7NVTY o LEGEENLY Y VDM
DX TEXL, WXy M7V 7Y vray
& I DWMERERTHYH, %L T3.0mg gluten/
kg DIEEECHREE L 72, 2005 4F RSELISA & The
Codex Comitte of Method of Analysis and Sampling
(CCMAS) ICk > TH A F1HkE LTHRE N,
% L T He¥T D Draft Revised Codex Standard CL
2006/5-NFSDU (2006) 2 X - THEE S 7z,

EFtEL Y-
(Electrochemical sensors)

BT, Institut fur Mikrotechnik Mainz (IMM) 2%,
ZHUI EU U = 7 b CD-CHEF 12 kX > &%
EINLDED, MOV T &R (www.
Imm-mainz, de) DWEIZF v 7> A5 L &
FL7, BMAID I DIZELISA D505 7%
T7xr—=v FEBEEY VISV TX—2
LA F v F7vtA (ELONA) DEEh, 2
NTIINT V¥ X EDBAD AR - 72,
ETOR VY —IFFHEDLDTLE S Y —0T
Fifkd 2 VIE7FF) FEEREICEE S
%, MOk &%, MERGVIEZETHD,
Z ORERADED 2 VIFBETLEEEPH S, A
RLU T INUBRAID DI F v THRFHA ~ &
N, %I TiE% D beam-guiding TV F &
DoNB, 2ODLL 7 rua— K (E) (77—
XFUUEMELTEW, L7z L YR, AT
& — MR L LT Ag/AgCl JE) 23, F v Fic
HRMEA v —ELTH2B, IBIT, Th
5DFy T AT LDOHEMAMD 7 DI R
SN % S e,

K x5 —tEE#HR
(Polymerase chain reaction)

RY X7 —EPIG (PCR) &, FrEmy
DNA DIREICHEDIT VTS, § V87 Bk
LR, DNA SHTIZEED ot — 4 — &
i kThH b, H5DNABGID 23 7T ik
10%-10° @ 7 7 7 % — TR D 9 b I BT

X5, PCRIFMEALZZbDICERLIGHIN
MZHUTDNA XY V7 E X D 72 ) gk
BETH 51207, mHDPCR DAT v 7iZ
DNA i EMETH b, ZHIIELLEHE D
RICTHEZ T2 LKL, DDwT, 7
A<= (=5 Y FDNADHBR— a3 i
N BT 2HEARINEZ b OA ) T4 F
X—=7LAFF) FMAsn, 1 RKokoMis
T2RITRAEENL TV T Z, 40D
FTAXL A=V LAF 55—V 74 RA7 = —

FEY—FAFT—7ILDNA RY X T —E%HK
MmLTHLVaAaYy YR I Y= 5 F
(%) BEREN B, DNA IF20-30 [HDZ 5 v
TORED R L CHIR S N, ERIKENNIC T S
N5 (GERPCR), EEPCRIZE S TEX “real-
time PCR” EFEIEN 225, AV T4 F2 X —
LA F RTHND BV IEEE— A —TIN
AMINHDIFHeeNT, 2 L CERIFHDE
HEOIFOOBITHEZND, FHEIFAY
¥ —FDNA 757 A FTiiabitk, WE
P, &8 PCR & H 81 #Y 12 DNA-Thermal Cycle
DHEIZ X > THrmbiniz,

Switzerland, X)L > @ Luthyl O 7 )V — 7’1 |
WD T ILF vakic® LT PCR 2 H w7,
Allmann, et al., (1993) FEEICHEINE
A9 DNA BRFNC W 3 2 /82N 77 4 < —
ZHAWRD, Z1U3 PCR BEIRICfHt L CTH[HET
HHbDTHD, THLCKBREEE S 2 %
LbDTH2, TOTveAI1Z35BRE-E
MYy kT AL, REHMD S MEN T
BROY Y INETHH L, INET VT VITIE
WIEN ) 7PV ERBTH DD, WM AFY T
TG L, S5IHiBe ) 7Y v dH b0k
TNTVTHRMPE L7bDIRBRAME o
72, PCR & ELISA (Ridascreen® Gluten Kit) 13,
INEZR AN =T LD FHIC L > T
Ll 417z (Koppel, et al., 1998), Z DfERIZ
ROFHRL, /NEPCR > AT Ll ELISA ¥
AT L XD 10 fFEREDE , S 117 DNA
IR I N BRI N,

ERNa 5777 (QC-) PCR ¥ AT A,
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Dahinden, et al., (2001) 2 k> TR I, /h
&, 74F, KEDaryomamicHwsn
oo 2O AT AIFREIRIT/NE, 74%, K
FZDNA Z@RHIL, ZNEr7va 75 A b+ tmL
C—rDIEa—F v IO R—2IFEIL YT
»5, WEHDNA A k7 ¥ Fid 20bp FRIN1TIG
®D PCR AFEMIZOL 6545, QC-PCR ¥ AT
2315 B LAk vy 7y =L S
~)LE NS & 4, ELISA (Ridascreen®
Gluten Kit) &KL 7z, MiHHEE LR EDE
GE—DFRER LI, ZLTIVT V7Y —
BROTF A MIEWIZY R — b K2 T34
EINl, VTNV ZALPCRAAANLTA T
H—T7GHC X B BMDFEE I Sandberg, et al.:
(2003) Ick->ToL 6, AV TILHE
CIT/NE, 94%, R#E, A—1rEary X
HIFICAE S 417z, PCR ¥1% ELISA & R\ HHE
5% - 7= (Transia Plate Gluten ), ~ )LEEZIK
gz v il st o G M, S8 HE
CBHB L 72 ¥ v 5V — 2B R ICH W T
B, 20DV LD a2 oGk
13 B2 X 7z, Henterich, et al., (2003) &, 7
V7Y U KEAI one-step U TV A L HE—
PCR ZE AL 7%, ZOEAMMiTIE, RSMADb &4
VX VLAFRERET S, 7V TP ot
DR ELISA TET 5LV X D 30 520 1
WIN$ %, Mujico, et al.: (2004, 2005) 1%, /I
#, S42, KEZDNA DHEDD 3 DODHE
BT N—F A4 LPCR VAT LEESRSE
7o 3V AT LDREET, BYMD YA 7DXAI
DHRLST, INE, FA4FE, KEOLA—bEY
VINANDav Y IDEDRD, IO
RTCRINTT—FRBREDLT— v 7L
ZavyIcthh, EiFRETH>7%, PCR
& RSELISA O tkig, twEwask, R
BLEL V 7L D BT HER IZ R W AHBIME DS B -
7= (Mujiro and Mendez, 2006), ¥<V —& LT,
FE PUR ¥ AT L DL, )8 (Bl 213
ELISA & Western blot) 125t L 27V 7 > 23 Hr il
WD D L L TUREDECTIETH 251D
hot, E—), vav/, ELFHED LS

ARSI NT-RM S DDNAF L L %
255 PCR > AT A TlE, BAITE R,

TAANRZ hOX MY —

% T matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF
MS) 3% YR TE DGy~ ARGEICEE )T
B o TR, T OB 1000 2> 5 100000
EFTOVADRIFMENTE, ZITlEru=
FNARE 2 7Y 7 47— aviETERVLDY,
BoroERE a2 VO THR S, ZNFsEe
Y URIEDORIEST, KGRI NSY
YN THIINTTTE 5, MALDI-TOF MS (3
3NRN=DZGPNT DS 52 Yy 7 ANDG
W DfEG, LV—F =2k 259D A 4 1t
LA, YAARZ buX-8—IZX 590
Do EAITTH B, 2 FY v 7 A (HIAIF
sinapinic acid) (XX A HAEE Y LRV PITE
L, TP EIRY, @ERICARY FL, B
HCWIET D, L= FRESLVAZRT
HFEL Y —CTWE33mm) 1E, ZDAKY b
TR L, 2005, TWWIEA A AL LIS
M3, DL —9—2Kv blZ, signal-
to-noise ti (B 5 WHEEH) 2RI 2DIcH
WwHLiS,

VAARYT PR RA—=F—DF A TR E
MALDI & fl& &b TH S 7 DA, TOF
RARARTZ AR =F—THb, A A ViFL—
PF—THE I, FOERLT—Y DA VLR
THFHAIN, I 5ICZDmass (m) DF v —
P (z) ITRTBEE (mz) THIF, 44~
L7z L7 4=V EFE7)—D
KU 7 b F a— 72l S 2 2 R o HE
(microsoconds) Zf77% 9, WA A IX kD
IO WD Ed, FHELA A
YIEFa—T7OWICELEY L a -8 —I(C
EoTHAIE N, 7P NRBEAF T —
TWAYRI T 5, TINMELET —
FIERLZLV—F—Tay b sEENGEL
TTOF Y ARAXRIZ + 7 L%2%EL%, vFY—
K @ Mendez @ 7' )V — 7°1%, %] & T MALDI-
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TOFMS ZH\Ww TtV 7y 7#70 7 I v DO
FEIZHV72 (Mendez et al., 1995), Z DEifkiD
BEDET ERIEIZ ) 7P, e h ) v, A—
WFy 7, PR=vo7Fa bt AL ST A
THW S, B 7o DI < 285 —
&R LT, #5113 MALDI-TOFMS 258
hO VT v OREICER BB TcH
BHEEPZBRELL, v 7z fET
H B EDbh o7 (Camefesta, ef al., 1997a ), I
Bz ras s vrezgterra— ity
% detergent (octyl- B-D-glucopyranoside) & &
722 Y v 7 A ( sinapinic acid in acetonitrile
(30%) /trifluoroacetic acid (0.1%)) LiRET 3
I THb, ZOREVDO—ERIZAT VL AR
F =L DEED F v 7 (probe tip) Faliiic D,
W2 L, # L TMALDI-TOF ¥ 2 A7 t 1
A= —THIET %, EEIZIED S PITE T
W72y, BLEYA M7 —46CDREY
THEROE S Lz, BIBRALE, 7Y 7Y T
13 0.0lmg/mL i TH -7, v F 3 Ui
YD EIGHIFH I MALDI-TOF MS 12 X % 75#F
DAY THR Yy FITiF% 6w, 30 O
UNERY, NETFYT v, TATr7)—8
ih) ¥, MALDI-TOF MS & fffZessiisl L 72+
¥ FA v F ELISA (Camafeita, ef al., 1997b) &
TR E Nz, MS KR, 4-100mg 2
V7YV kg DOFEFHTHEMRBIRH D, ZL T
ELISA D Z 1 & RWHBMEDLH 2, ) T v
7%, /e 7 Iroliigcl, SV Ty,
Ay, F=ITv, TRZVIEHING <
2707 4 —NmRL, BYEOERNPTE
(Camafeita, et al., 1998)

INE, BWE, A — b LAFDOREL o
MEIFEE SN, —F, REF—LT VTR
RolMETHERATT 7 4 — AL L%, &
3%, MALDI-TOF MS (ZE — L) 7L 5 i
L BARFFRFERFHOT 2 LI N
(Tametti, et al., 2005, 2006), Z3LEH > FA v
F ELISA TR TE &> 7, IO HER
REDNIZE—LHFDORTF FOMS 7a7 14—
WK = I (<5000) TH o7z, Bz FH

TOL 6N E— NI ZNFNRELRTSFF
DIV T 4 —IIVPBREZDT, TDOI LK
LCOFEMEIZL Y 7y VIRBER T F FORLLEL
ERNEICEELEHD 2L 572595, FHE
S5IZHPLC—MS 220% 2 I k>TT S /8
BAI DM a2 L, 208k 7y 70K
BEICE T, W, R A, Wik EH
PEBHS DICT 2 HEFRTH S LIRET 5,
4K IZ MALDI-TOF MS (2 &fMF o 7L 5
VOPE, ERMEDIE—HIENT 7'a—FIC
FEDIEDH 2 bDTH D E L) LR, Z
DRFIZZ0FEBEETHD, ZD72-3
DR OB TIE AT Z21T% ) HPIHEK S,
CDOWIREFT DY — B R FHEEOEEEZ 13-
ED I DRI REZTTH D, HEIRWY
FENY > TN DI RETH B,

hsLvaA=2 ko574 —
AT7L7URNTT T4 —FTo LBy v
RIBOFHEOT, ik, ERIfibNTE
Kl iz 7 L (GP) Z7a~ 2797 4 —
BOTEOLPVLTHY, Wi (RP) 7u=
NI 7 4 —TlEE o BRI X o T
F50, o)A HwsTWw3, HPLC
(Kruger and Bietz 1994) D7 RX— 21X, 4
MoOWREZ» 2 DES L2 e ThD (K
1330 BLUF), & v o8 EORA, ERIES T
LT 2%, UV I 2 i
13 200-220nm TH %, T DWETIIWIN L= »
MIEEICY o8 LHBAED 5 (Wieser, et
al., 1998) , BRAIRFIF 1-2ug ¥ V787 ETH
2, REE, BRAEMIE VTV EIETLT
R BEOMDENE RO Sl £ T,
Z I CEHAEMOOITICIEH A 2w, I2HEb
53, Agsruwb T 74— 3N AMED
Ho, Tt ZERTOPE, Ny v 0H
D 5E & (Van Eckert et al., 2006) & % \»Zfhd
FFEDFER O HIW AT fEA D 5 (Wieser, et al.,
1994), L2 L&D s, RlZEEAICIEh T L
sa< b 7774 =377 VHEICH %
SHisKE %, GP-HPLC @ Sephadex 200HR ~ D]
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Hix, —HONET v o) 7o s
INT UM OERICHCON, ROAT v 7/
DI X o7 (Wieser and Antes, 2002) ; 60%
5/ = (Y 7YY) 10mL T lg DA,
B % 1% 50% 2-propanol + IZILAI (&7 VT V)
TOHH, a0 EE, HZ2E L T4mL O RiE
DFZHE, 500mL B Y LRy b hic AT,
100-200uL % 71 5 L2 9 b T &, UV IINIF
210 & % 1% 205nm DHRINHE, 23 7> 7~
B TNDINE TV 7Y ERD 15-5Tdug/
kg TdH o 7% (Mieser and Seilmeire 2003), ¥
2 BAR#L (average coefficient of variation) (% 2
BTN TIE£2.6% THoTe, VTP UD
TNT =T B HEIE R E RHES RS 1
(02-49) , ZNWEFIE LAY PP v x2=7
)L F > ~C Draft Revised Codex Student IZ X % &l
BHElxtbiw,

S SWNET VT IAT, b A DMEL
TONT Y7 ) —RBMDEEICHOENE LD
MWF R XN, FUT VHIEIRRERICIE
Ty TINT7AN—=, YNOEDLH, AL R
Sy IR, 7NLE, BY, KBTHRETH - 72,
ilg = v 27, KEHTIE, L2LAMS, GP-
HPLC 75D IEHE 72 I %E % FRBE 3 2 o 23 A - T
Wis, fEEwICIZA S A 57 4 —IF
R 22 855 ix 7V 7 v i o Bl & LTl
Z, fholEDary re—Lick 3,

fEmESE

INZTIVT o) 7y I EELEE S L
VW) 2 EDRAL (Dicke,1950) ST 5, M
BHIWw-L hoFae 2Tk ) 7y 7K—i#
& R 7B O ERNME K 2 Ik A
L Ck7, #9930 F231% U % D Codex Standard
for Gluten Free Foods1981 4E D {12k % ¥ CTlz 2
N, Z2ITREBFMEDHIEKICLDINET v
Ty DIMDHE I HIRBH -7, ZDRY
v — FOWET IZ#EAT T, the Draft Revised
Codex Standard /& Codex procedure D A7 7°6
DEETH B, ISR E 2RTEIX, oY
(TNT 80 8) 35 R BT RO

BHEOR TABERERTHL I L L, T
LWL 7L T v 7 v o8 2 B a3 i in L,
LIZUIEENET 205 2 IZHESHT 215 T
Hb, IS LN E o7 BHOFEIND,
EfERHEREZB2DICERECTHLIMTHL, %
 DOHTEDRIZELY:, PCR, MS,HPLC % FLfff

ELTZD25 FFEFEEL TE A2, Lo L
D 2-3 Db OV E/NOT M, REE, IR,
EffEE, AC—FHAEDORTAERLZDAT
» %, # ZC Draft Revised Codex Standard (& 1
DDIED—MIT 7 874 v DRI, 0l
W72 7 7a—F 2EOT\W5,

ELISA 13 b LIF LITH & 3 2 R iilE
HBehh, Bhokillfis A 7032 —"7 v b
T, =Y 772 woTW0
%, ¥~ FA v F ELISA IZ Skeritt&Hill (1990)
ICXoTT TN, ZIITIFMEALEw—
gliadin (25 L MAb Y& LT, REMW
LNTET,

COHFFI LD LD SNE, 7L4F, K&
i, D -4 7Y VI EPKEEL ST
WED/-, AT LNRLT—24L %, &
5T, ¥ FA v F ELISA | MAbRS %
vy, NE, 94FZ, R&ETm73 0y 7Ty
JWRBEIE P —72@RAL T, ) v b
X 3mg ZV TV kg THDH, TDHOTAMIA—
FAX, JERMEBME X2 0 ARG L Ry,
BULE S 20k b U v 7 ARIRP S EL B
i, 207y TIRERI N, MKDE
INbDITH LT, BIEL Z2FHAR ELISA
BREIN, RBEX Y MIPWG 7V 7YV
EREY v EE L TER, RO
DIz DITHEFE I NIz, 2005 H12 RS ELISA 1%
the Codex Committee of Methods of Analysis and
Sampling (CCMAS) X h ¥4 71iEE L CTHE
B’eI NI, BT D Revised Draft Codex Standard
and Proposed method 1%, B2 TlERWVITFNED
Z3UF Codex Std 118-1981 1T Fb~ T H B 22 320
ZRLTW3, AL TIXELISA 37V T ¥4
Fricx U CoRpI iR % & 508, L LAWK
M ELISA OfEREZa v b r—)LT 25 DI
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ERBREAH, 2 HEELMEIE S T,
L HDLDIEA— DR Y 7 v ZIREED
BAKINRIRED Z & TH D, I 2 CHEIRII—
TR VPRSI T R = v 5B A 7 4
WKEENZHDHEI»OMETHSL, 2FHDZ
Lk, VT r=2X u s roiER
Wpste <, ZuFY izl 7u g 3 volh®
R B, FEIC»»-TED, Yo
BOIZXBIMTRPCRE27-DTH S, 5T

BEXHR

DOWFEE, NETIVT=vB v T 2 vElkR
V7w 7R EEAZE s FHERL, HIET 2T
A, REPSDY VRIETHLHEHFETH -1,
L Lo miEE 7N T = IicN$T 5 —3%L
TPUR B IR Y v VB b7\, I TEHIC
HFHEFTa 5 I E VT Vi ORESTE
TR I, INE, T4 2, R, TTREME D B A4 —
b AR Y VR DY 4 T RGO REM
BlotEziEoTwns,
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I, BREE, RYD TS RE@EHLE Bl
FBAIMBCEDD XA HRLBEREDDASH
B@OFRIH, A—/—RETIE, [Fy~v— 2
El ZFRDICLTVDZENSL, 2F0OFED
DhCZ 400 A<SWNWTEXRDIEHDHND I,

DACHEELSALEDZDEEHTIH, D
A&, ZOFRFXIIL—VEULTEBRDEK U,
J1—XR[CTFBDBKRL, Rzl T—FPYILE
[CFg2dBbkrUE, BRABWVWAWVWATT, &
T—D, TYN—UBSTIEOBRAEEBNUE
I, Gammeldags &blekage ( AXILT—X -

/ TIT—JIo—)EVNWSEDT, BRI DE [ER
SEFROBETENS U > Tl & (Ch < DNoOP v IIT—F] [CBDERIT, TIN¥—D
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ADHEENHMO>TVDT —FT, TYXN—IDDACDTH—rDODRFJETREHBENTLLEDD. &
DT —FDEBLBMENE, DAST, FFEZLEADDACOREDES/NESLEID, DED KT
209H5 0 9BFEI. 2UT, BIEDASE, TLYI—BETEADEOU—LRICL FI,
DO YU—LIRDBEDZE Ablemousse( T—JILA—R ) VW, INZEARBE CHAPULT BT,
NIV —BEPDICBDEFERT . T—TILA—RFHESELS, 2U—LIRTEBRDPIVZ O, KE»
ADBABDNSBFHROBPDOEULTHFEREFEI, &C, I—JIA—REEDZD, ¥HOY
(7—EYRERB, WETESEZBETF ) ZlH<BREFI, Fiz, \UNE/\SY— THD, &
FUWLBWVWEBICBOTEREZD, 737N YHMDEULTHAFULET . D3 DDMHZE, BEICB
[CLTEFET, I—JILA—R, XU, vHOY, T—TJILA—R, XU ... EBICL TOE,
REBICIKRTYTOU—LDEBZEED, BRENDTI, Gammeldags eeblekage [FEICT DDH
RAY NRIZYD, ASRADBBETEDE, ENVERBHIEHNSBSNET, BICEFIC, ZNE
nomEZE, BlILDIEICKED, BRDEEC, SEBFEBEOTFEBMEZEESDEND HETH
Cla-»

Gammeldags @&blekage DM HFBATHFICADEDHZNDT, FYX—IDELDEL
27 T—hZEBATHEDDDIC, RETEDTHDIDELWHEULNEFE A,

I—TJIALA—RAFDAEEZELEDETL VY —
TOY—=LRICUET
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ERLBFEDORR) - Fxh —
PP ASASREAST (938 208 (SHIRATAKI Yoshiaki)

ZAA/\3 Plantago asiatica L.
(# 7 /32F} Plantaginaceae)
RS | IRTIAE EE E YE

shiratak@josai.ac.jp

BRI SHZICNT T, ILEZSNTWD &, & TR AR Z L Lo e LME
MO DEZLSTHMEZRINT S ENDH Y ET. INHFA/NTTT, FF4/NFER7 V7 %ZH
@EE(%EL,E$?M%ﬁ§@2ﬁﬁﬁ@ﬁ?%%@5$%$?@%Eﬁﬁh%,Eﬁ&&ﬁ
EE?%%E@—@T,%%%@ﬁitbw,E(¢$-%$)ﬁ%<ﬁ%?ﬁ§($i?btz
EDSTDEDDNEKDTY ., MBOEEKIE, EHNLIKEVNTELS TKEF] Laf[Ton

FEVWONTWETH, HTFRETZHOGDHY ET, AlICE>TEIATIVLY/S, F—av/S,

BEE1 A4\ FELTE) BE2 #4110 (EHICEZATNEETS)

B&E3 #4133 (JB) BEHE4 FA/1NT (BR)
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BEHS5 4% 4% vv8ry (ERF) BH6 4 EE:vvHrVYy (HiFE)

FNaLEKIEN, FoRATIVECDERICHE ETRITEDEWVWSIBHRLNSATIL/INEEWN
PNET, BHDIFICR, AGEDPBHIHCEREETLCREON, BHADIFTHBVLATE, &
CDUBHEBEFEHEWVDT, IOBICEITTLESIRDTY, EZDIFH, EiFi/cd, @
IEO2FTLEL>TVET, BEFELAULZENLURWERNSH Y, AR, IIEELE, TCE
T, ZUIBEELGZURTH SO Y MRICUAITEDNY ZEEHTWOE T, 5~ 7 ROZERRDHE
ICTFATICEY, BEBRISEWTINIAHD S Y, EEREDNRVEEDOKILEIT > TVWEYT., REET,
BE~TITHIFTT10~30cm ORETDIEZRH L, EIFEZDOBICRWVVRBORICEICDE, AR
E L IPRVNEBDIMED THS LICAD D TIERXREE T (ERERF), B IE4mpY, BT
lEa— HK’C 45'J L, ﬂﬁlif‘ﬁ%‘rf ltt’EL/\b\S‘E LanThH s, ECTEIDHVHELNAHE
¥, BREERLRINZEADNHR T, BT 5E LEAMEFRICERN, hHS 4~
6 EDEBFHINENE T, BFIEREHSTIEINEBSIFH, MELEITENS L —KROMKE H
L, 8MEEMDEDITHNNVTRSITERINET T, EPEFIEIRIESGEDXEITEY, BEVFIEIR
BICETY KT, EeFHEBEDBEU T, FERZRADNSEY , 2 DY ICLT, 2 ABEWICE] 2
MNFH-TEI2RVAL, EBS5MINGWDERFES A A/N\NJEELNHSN, REMUTY (1E#
BYE) ORI%EH Y £,

o REHRALT {_@?L Li’fEJ:‘EB%%'J WERY, BRRzLTc%, FTHLATREL, £oHETIX
ERZpET v (BEjF, Plantaginis Semen) &L, £z, TEHRICEEARIRERY, 0
EHENVEELTH OB LIEEDIFEEREY v B>V D (BHFIE, Plantaginis Herba) & LWy,
EELLBEARERHINBEEINTVBEETT EF, 2BLLRICTAHAVWSMN, IRAY % &EB1ES,
THILESD, TEK, FIRGE c‘f@&*jj%b\%%)c&*hi(}b\i@” miZl Eﬁuiﬂ, &75’( &, IR, OEK,
FIR, LB, BEACEBEE, FEESH, DHH, AOBRTH, BEBRES SRR NE
T BRIFOMDE LTI, ¥RMEDZHEE LT plantasan (D-xylose, L-arabinose, b-galacturonic
acid, L-rhamnose, b-galactose H 575 % FE#9 30 D ZHELE), plantago-mucilage A (L-arabinose,
D-xylose, D-glucuronic acid, b-galacturonic acid H 57 5D FEMN 150 FDZ¥EE), 75K/ 1
RECHE(R D plantagoside, 7 U K+ REHEMED aucubin, 7 T =)V TR/ A RESHEMED acteoside
(verbascoside), 7 T ./ — JUER#E 1K D syringin, Z D il adenine, choline 75 & A E T N, =
fe, BRIBEOMD E L TIEA Y KA FE¥EMAED aucubin, 7 5 R/« RECHEMRD plantaginin,
homoplantaginin, 7 T Z/L T4 /A REHEAD plantamajoside, acteoside (verbascoside), kU7
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BILOIE — S | IEF RO fR) - F5) —

LR D ursolic acid IR EATREETNTVET,

ZOM, BARTENSFZAA/NODMEICIE, TEZDORW N oA A /33 P. japonica, EHNERLIN
S581% LTeNS A A4 /3N3 P. lanceolata, 1 JRHPDIEFH 8 ~ 16 @& AA/NDcERTZWNE A
ATAF/ND P.major Iz ENGH Y FT,

O0—Glc
OH HO, H
HO O o)
. OH S
 0—Gle
HOH,C
OH O
plantagoside aucubin

plantaginin H acteoside
homoplantaginin CH3 (verbascoside)
OH
HOH,C /\/@:
o o_ O OH
3 HO
" "OH 0-Glc
Glc—0 HO = ©
OCHj,4 0 OH
syringin plantamajoside
NH,
N AN N ,L+ —
¢ ) —I>"oH
~ I
N™ >N
H
adenine choline
. . Glc = glucose X~ =AY
ursolic acid Rha = rhamnose

1 S oEER
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Efficacy of traditional medicine “KAMPO”

3) W7 V7 XLEIDLEEEL LTDES

KAMPO, as a common language among the East Asian countries

Pl 1&—ER (KADOWAKI Shuichiro)

ICD (International Classification of Diseases) &W D EEA BB EICE 22T ELNHBTL L DD
CNIFWHO ICKZERERDETY, BRzEERL, HetaBlY, 2 A% HEOEAEMG
BEEEBIETOMNENE B bhiﬁoAE®6E18ELﬁﬁ®KDmbW#BOEmU Az
WEM (ICD-11) AREJINZT EHEEEICHE Y E LTz, ICD-11 OFHO—D2IE MoHREZR DK
BBl EWDOHFEEDR Hbﬂtgtfﬁoﬁ@E%& STHLHERICEBLAH I TITH, RIDIE
2L LTHERFEICREZRDOHRE, BER, BEOCHEFORB CHRECHREXRRZM—LED &
WD Z&ITE2TeL D TY, HATIMNRERIL Co FEFEOTHBHE Q] blood, fluids  (KinzK)
disorders] DK DEEHICENEFTVE T, BEREEZBA DL ODBEAELGIEETY ., BRI SHPE
DFEEFICHEERLIEVWERVET,

WFNIC L TEHEANMERITTIBE SN DO DHZ T LIFEZEBFRELLTELVWTC ETY, D
BE, EARBRIAIORBICEIRSEMAIL I ELSWVWTTN, SETICEBRELEERRYIRY
TS EADSALBERICDOWTDLEZ THEWVWEBWET,

SEICASHIC, £ HAPEROGHREFICEEL TRATNLIAEZEELEL LD,

EREF DA EERDER W5 ENBREDRFR
= BEAER, A * ERE
| E FEEREY, PEF FE S
# E BEY, BA BAE BAE BE
*BATIE (FE%) EMRTERY 2 EABMENESERDOPOEES,

ZFENTRIZLIBELHHDIFHARE LT, TNS2BhZH—T 2BELLEVDHNMETT., &
KRPERRDGMESR, GHEEGTLELVODENZ 2 THOMIICTKWVDT, FICHITTRRTS
REDZEWNSZEIE, AR TIE (RED) £, HBEIWFERREEKRFTI S LICLET, BEAI &
FEREGDHEICHEZR LIEBODRRILELEBVE T,

FIBEEORCEVELD, FTIEFRELEDODRRVHDSFEZHRDE L & 5. UATENFH LIcRtIc
PEOERZF OPEADHENNT, BLREZEIEEIDHY L L, TEMDXSICHETIE
PEFEFEEFEZDN AL CHRMRTHEINTVET, EMRHFOLTNTNIRIILTVET,

i #% 46 . kadowaki-shu@?384.jp
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WA OMEE  (3) T VT IALEOIESIEE L TOE

BEREZOREENFTETY, PEIFEAEXTEREELBELETITH, AFEEOFERAE (28 TldkE
WERBWETH) RBOSNTWAEBEFT Lz, BAERLICHEFEL—FERALEND, BED
HEIGEWE ZA T—REZERLICERE L TVWBHEDENAN A—IVINET, mEERIEEICT
Ko, BAREEEZIEET 2L GHE TCHEAMEICREDIEINTVADTIEGWLDA EHERIN
£9, REPBE T 22 CHERERBORWHEICESRE LIEECARILL DB Kab STXRZE
LTz IMHDOAIES & 2 EEAHNBORGERBRICPEEGHEIL, FICEDASTEATHR/REE 5D
Tﬁ&ﬁ(ﬁ@b?ﬁ??<%$5ﬁtoEﬁ%@@%ﬂ/ﬁwﬁ/F&LTE%*MTU%@T
The Ho&b, HVEVDOFEAEEREICEDESE—REELNSITNTEEENE> TS E
DT ET, TNHE—EHIEEBVET, FEIFEVDDSZHEEN DD BRI NETLL D,

HEIFESTL LD, BEDHHBIFHFLVAAICES L, BEDOHIELHELALCT, #E
ERIE2ARIICEND T ETY, RIERERBRIDSFEFEDLE CAITADBI TV S EBE
Tl TNHOOEBASILETIL, YV AR—IVCEEFELZERENNS ED, FED
RAHIEE L CGEEOM) & fED Y Y AR—IVTES LIERFERROBONEE LT, BHROE
IEPFE, EHE, CE5ICETHLOEINETTERA L RABELHA 2IREMBRE] (B
BHXE) OFTCENTHEENET,

BEICELTLE &2 EMNTEEE L&D, 1 FFEFICRAEGIERITT 2HEDD Y K
Lo BBLFES, EFEFOARIULTCERONEITH, RTIVTHRERMOT LEZH WS L
EREDIY— /VW@ﬁ%Lmﬂ K%Wémb*ﬁiﬁo&H%@%ﬁ@%@&b?ié@$
ISBEL TV BOBDI Y £, B &V SEEmFH S UETO%;E FEFBZEEDED A
IHER ERTNTRICHERTY . HREICHEDDTLEOD, ELBITEDNBREDNLIENDL SITFTD
TWET, BEORROEEINIEZEAGTREL DA D EDVEBNWEMETLENET,

ESTCHARFESTL & 2. BARDEZFHBDRFHO—DILEA D TFEFZDHFDOHICE Y AN
SNTWVBRICHDEBMET T, TOMR, HEADEMIESEDHFZHH, 8 U LDERIAE
FEOEARREBTZ2EVDT—20H ) ET., EAPTEFEFOMRICS F IBIFAATNS
EWVWDSRABLTELTH, X7AIKENEERIEWVDO SHTNEABRERDMABDIFICH D EED
TLWTL &S, ERERICBITZMUEDITORES, RBEODREDR TEAIFHKRICENTEL
DEREPREE CLVEEGMUBEDIFICH D EEADDTIEENTLE DD, TIITEWEZRLE
Yo BREIRYIROTHNL, BRICITES, BH, MBAOMERL VT LD, BFABFIEE
RELTAFERZZHE, EROEALELTEHAI A LICLE L, EE5ZHATIHEND
CEICEALTRBLERD D OLKLSTID, &RHNITEAEIFEARY £V D ETERRERD

SIIHENTLE DI TY, ZIHFE, BEEOREGDENTEL>ERLLRE LE T,

BUEE o1 5el3 £ DREDH B SEFOREESI-BLG Y ET. B, R, =E =#
Sk, FRTESERS, OB OEHOME, SANDEDIESY EHAT L, FREa
—HLET. BHORIFFEFEEIEHEOVEENS DB ZOBDNRT L, A, VIR
ICTEHPBHTEBHELAESE LTENLTCNAEDR [HRssg] TF. chleonThL
BARCHE LS
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KAMPO, as a common language among the East Asian countries

BRREISIEEERE (1180-1251) OMAEENET, EHAEEER. ERRLLEOBIRSS I
HAB & HBEEH LML & WX £9, TRIEEERMEr S8 LE Lz, ZORENGNGHE
PREETT, ZTOBRERKIIAS, B, BE, YR, AT L BE HE, £ FHCT.
E(C 10 BENEATNTUVET, BAERIICN EVSDLMETT, Blcal (DEDEY
%Aa,:ﬁﬁﬁte>:ﬁﬁaén,@mgﬁwvﬁ<—%E%ﬁ@fﬁﬁUﬁ%ﬁ@ﬁéna

£ BADERETRELRMIBL LS T, EHES LVEARLENZZDOTEENTL &
2H%

DE IZLVETH, RIBRECITRARBORBAENMEET S 2RV NVEFI1—-I7 L]
HVET, BEDESEBICMATERDEAGEZRTI 52— —PEEL X T VHGHEKR
‘SPI’I REEOLH O CEARDHEB LI T —DRESNTVET, EITRAREDT — /=7 DR
DBV ET, FBICBLLPNGEBTBLARELOET, BIF—FE, BHENTEINZIEZEBOHL
ESE

DT CZFNTRFEBRIEECL A S UIZIFIFEE T Lc, FEERBHL —GATEBEDELD
ERANE LD, AE EAENTERRIBE N RITEEK5TY, REABEAZLERIIL—T
FNTVWE LT, 2 2—Y7LOBRTRZERICRVCY, LA NSV TERERBZR LD L, &
HECLBICEZ DG EABRETFRARZETEZAE Lic, EAIEAA, FEOM, &, it
B3GRV TEIDABICE D THBY 26, MEE CHY, Ellcdh2BERE, EmEROE
DI ERTEHIENTEET, FHEELTOHBETELY., HBEEFELE>TCLLDHE LNE A,
EARDMBIFEIZTNTNORICK > T—HRTIEEVWEDICBZAETH, BUMtBEZHETZA
Blc & > COREER, REDOCOHOEELHEL L TAICLEVWERVET,
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480 N—JEDKES ! - E B Iﬁ_{
RRE-AEDEHR! £ © "
F-ZHROLHE | T O 7 .
3 =
F-WROBMER | | T O o
A LR R, ’
Lok VBELIFE 3 o P 9:‘
LA HEIREID Q aea
SR F — R | B @ fe e
. _f] THE B wwnrave ]
T S
i o
E is f E . )\
A
MBS iR/ 496 ~—Y : "
W (4467500 A+5) | : ?
BT BREAMTIRS 3

g osooU) AdaeadoduaaTuo)) o],

iﬂfﬁ;—x‘ﬁ E;ﬂ 900000 OGOGOEOEOOEOEOEOEOEPOSIOIOS ﬁ

1. F-XOE®, Bl MESLVEE | 4 F—XOMEM =

1.1 F—ZXORREES *& = 41 F—ZOMEEE AN IR

12 F—X0RXf Ml BfE 4.2 —RiHE S EER

13 F—ZOPHEE & ML BfE 43 R we o ow A OH B

14 HROF—ZOLE - BIHA KNS FE A 4.4 ZRIEE ®E fB— 'R
45 F-RERIACBENDS Y NI EDORERE LS

2. F—ZDERERIS xB % 293

21 AoOmABE BE .

22 F—XWEOEATO— BE B% 5. IRIA A DSEFE B X

23 HBERY—5— DR gF £ | 51 F-ARIALTOSAREREN Th &5 5

24 FEVVIC L BRAMM FAERE g -8 25

25 F— XD B 5.2 Mt T wE E o B
5.3 HEEHRT A LRI REZAS moH

3. FADEERM & HEERE

() =1 7v-srx BW Bz | 6. F—ADBHELANMER
pdo 32 EYYFLSF—X BE EXx 6.1 F—XDRIEERE L RTIRE AE ¥
33 AyF—IF—X Ak (-7 6.2 F—ZOHMMEEE IE A
CD 34 HEMF—X B s
35 FEYVBERABORR B &Y 7. EREDF—X%
b 36 FOEXF—X JIE This 7.1 F—XELERMOEE &S g xR
3.7 F—XOEEI R RS 7.2 SEREDF — ZES EAf Wi 5%
O 38 F—ABEOHLEER 0WE 5— 73 HLWIA TOMREEETF — X ORBF R KA
AR B3 7.4 29 —4—HBRICH T ZBEGEFEEZZIMOIGA
CD &R B i m—
@ 3T FAX i3 X—IVICT FAX:042-312-0845 info@nfi-llc.co.jp
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MEDHRE F & DHITHNE

CIPEEREDTF A

MAZPERR EDIEF

TR DRELR 4.

T

ANEDEB DL '

HIETcDBNP,
DR, NEEZE
AE2FICLTHEFLEAD?

BHEEDBND, HEORRSEEE,
EAKI T8, T, BHREEELT.
A& LIEOTHTIEIMTTL £ 5D
BIFIHS 604 D,

INEW FOOD INDUSTRY ] DIRER %Y 78
BED/9NIEED L. BEEONELET,
bR LE LTedk,
SEO—RBETHRT BT L LARTTL

HIRIC DU T DB D% £ L TR IO LR

BbY. X7V IMEREH TR EET, BIETHE 3 :
lEDEE LTHABAD b, HISEHEN & S M E T : _ e
(A .-'. 1 i 2 .

feflZEEY,

OZHEEIREREE I A —IVICT TEL:042-312-0836 info@nfi-lic.co.jp
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